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A B S T R A C T
The psychological effects of dieting andweight loss have been an area of controversy in obesity. As part of
a large multicenter study involving 1944 obese subjects seeking treatment at Italian medical centers, we
investigated the effects of weight loss on psychological distress and binge eating in 500 subjects
remaining in continuous treatment at different centers with slightly different strategies (78.8% females;
age: M = 46.2 years, SD = 10.8; BMI: M = 37.3 kg/m2, SD = 5.6). At baseline and after 12 months all
subjects were evaluated by the Symptom CheckList-90 Global Severity Index (SCL-GSI) and by the Binge
Eating Scale (BES). In both males and females, weight loss was associated with improved psychometric
testing. Changes in SCL-GSI were associated with changes in BMI (b = 0.13; t = 2.85; p < 0.005), after
adjustment for age, gender, initial BMI and center variability. Similarly, BES changes were associated
with BMI change (b = 0.15; t = 3.21; p < 0.001). We conclude that in subjects compliant to follow-up a
successful management of obesity, not directly addressing psychological distress, is associated with a
significant improvement of both psychological distress and binge eating, linearly related to the amount
of weight loss, independently of treatment procedures.
 2009 Elsevier Ltd. All rights reserved.
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The psychological effects of dieting and weight loss have been a
matter of controversy in the field of obesitymanagement. A review
of several early studies (before the 1970s) described negative
emotional consequences to dieting (Stunkard & Rush, 1974),
whereas later studies found an improvement or no changes in the
symptoms of depression and anxiety in obese patients treated by
behavior modification combined with moderate calorie restriction
(Bryan & Tiggemann, 2001; Taylor, Ferguson, & Reading, 1978;
Wadden & Stunkard, 1986; Wing, Blair, Marcus, Epstein, & Harvey,
1994; Wing, Marcus, Epstein, & Kupfer, 1983), severe calorie
restriction (Wadden, Foster, & Letizia, 1994; Wadden, Stunkard,
Brownell, & Day, 1985;Wing, Marcus, Blair, & Burton, 1991), or use
of weight loss drugs (Brownell & Stunkard, 1981; Kiortsis, Tsouli,
Filippatos, Konitsiotis, & Elisaf, 2008; Wadden et al., 1997). Two§ A complete list of participants in the QUOVADIS study has been previously
published (Diab Nutr Metab, 2003;16:115–24).
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doi:10.1016/j.appet.2009.11.010systematic reviews concluded that professional weight loss
interventions are not associated with negative psychological
consequences and eating disorders, but rather with a modest
improvement in psychological status both in obese adults
(National Task Force on the Prevention and Treatment of Obesity,
2000) and in overweight children and adolescents (Butryn &
Wadden, 2005). Finally, a recent study found that the sole control
of food intake as dietary treatment for obesity, not accompanied by
any intervention on psychological distress, improved eating
psychopathology, self-esteem and mood (Werrij, Mulkens, Hos-
pers, Smits-de Bruyn, & Jansen, 2008). These conflicting results
may be explained by patients’ selection, with earlier studies
including patients with emotional disturbances treated in psychi-
atric settings, andmore recent studies including patients generally
free of clinical depression (National Task Force on the Prevention
and Treatment of Obesity, 2000).
Several studies also assessed the effect of weight loss treatment
on binge eating. Behavioral weight loss treatment combined with
moderate energy restriction was associated with fewer episodes of
binge eating in patients with binge eating disorder (Agras et al.,
1994; Porzelius, Houston, Smith, Arkin, & Fisher, 1995; Wing,
Marcus, Epstein, Blair, & Burton, 1989) and no onset of binge eating
in those who, before treatment, were not binge eaters (Porzelius
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2004). Similar outcomes on binge eating were observed with
severe energy restriction (Raymond, de Zwaan, Mitchell, Ackard, &
Thuras, 2002; Wadden et al., 1994; Yanovski, Gormally, Leser,
Gwirtsman, & Yanovski, 1994), but one study reported aworsening
of binge eating after 12 weeks’ consumption of a liquid very low-
calorie diet (Telch & Agras, 1993). A significant reduction in the
frequency of binging episodes was also reported with the use of
weight loss drugs, associated with moderate energy restriction
(Golay et al., 2005; Wilfley et al., 2008). A recent experimental
study showed that nonobese women randomly assigned to receive
a low-calorie diet significantly decreased bulimic symptoms in
comparison to subjects assigned to a waitlist control condition
(Presnell & Stice, 2003), an outcome confirmed also by a
longitudinal study (Stice, Martinez, Presnell, & Groesz, 2006)
and a randomized efficacy trial (Stice, Marti, Spoor, Presnell, &
Shaw, 2008). These data suggest that successful dietary restraint
tends to curb bulimic symptoms.
In turn, the influence of binge eating on weight loss has been
extensively investigated. In general, pre-treatment binge eating
status was not associated with weight loss outcomes (Delinsky,
Latner, & Wilson, 2006; Teixeira, Going, Sardinha, & Lohman,
2005), but changes in eating patterns during treatmentwere rarely
examined. In the Look AHEAD (Action for Health in Diabetes), a
large trial examining the long-term effect of intentional weight
loss on cardiovascular disease in overweight and obese adults with
type 2 diabetes, the participants who stopped binge eating were
just as successful at weight loss as non-binge eaters after 1 year,
and lost more weight than those who continued or started binging
during treatment (Gorin et al., 2008). A review of the literature
reported an association between the amelioration of binge eating
induced by specific treatment and weight loss (Yanovski, 2003). In
summary, available data indicate that baseline binge eating does
not obstacle weight loss.
Most data on the psychological effects of weight loss come from
well-defined research settings. These studies have several
strengths (e.g., internal validity/rigorous research design, low
attrition rates, standardized interventions), but limited external
validity because of exclusion criteria and specific procedures to
reduce attrition (e.g., incentives for patients who participate in
follow-up). We analyzed the effect of weight loss on psychological
outcomes in obese patients participating in a large multi-site
Italian observational study (Melchionda et al., 2003). Based on
previous findings in research settings, our main hypothesis was
that weight loss achieved with treatments not specifically
addressing psychological distress and binge eating was associated
with improved psychological outcomes also in patients observed
in the ‘‘real world’’ of obesity centers.
Materials and methods
QUOVADIS study planning and protocol
The QUOVADIS (QUality of life in Obesity: eVAluation and
DIsease Surveillance) study planning and protocol have been
described in details in a previous paper (Melchionda et al., 2003).
QUOVADIS is a purely observational study on quality of life,
psychological distress, and eating behavior in obese patients
seeking treatment at 25 obesity medical centers accredited by the
Italian Health Service and treated according to their specific
protocols. All the centers adopted an eclectic approach including
different forms of dieting and physical exercise, combined in some
cases with basic behavior modification strategies (e.g., food diary),
drugs and bariatric surgery (less than 2% of patients). While the
theory on which the treatment was based varied between centers,
all adopted an initial intensive treatment period (3–6 months),followed by a less intensive continuous care (a follow-up control
every 2–4 months) with periodic controls for an indefinite period
of time (Dalle Grave et al., 2005).
All individuals with obesity (BMI 30 kg/m2), consecutively
seeking treatment, including those with binge eating, were eligible
for the study, provided they were not on active treatment at the
time of enrollment, were in the age range between 25 and 65 years
and agreed to complete a package of self-administered ques-
tionnaires. To ensure that subjects were truly consecutive the
medical record number of the patients was monitored across sites.
A systematic medical and psychosocial evaluation of partici-
pants was planned at baseline, approximately 1 week before the
beginning of treatment, and after 12months. Seven centers refused
to collect the 12-month follow-up data because of limited human
resources and longitudinal data were thus available only for 18
centers. For the purposes of the present report, 6 cases who
underwent bariatric surgery were excluded from analysis.
The protocol was approved by the ethical committees of the
individual centers, after approval by the ethical committee of the
coordinating center (Azienda Ospedaliera di Bologna, Policlinico S.
Orsola – Malpighi). All participants gave written informed consent
for participation.
Measures
Case Report Form
The Case Report Form was filled in by physicians at the time of
enrollment by directly interviewing patients.
Psychosocial measures
At baseline and at follow-up, the participants completed a
battery of questionnaires measuring psychological distress and
binge eating.
The Symptom CheckList-90R (SCL) (Derogatis & Cleary, 1977)
was used to identify psychological distress. For each item, patients
scored how much that problem has distressed them during the
previous week, with responses ranging from 0 (not at all) to 4
(extremely). The 90 items of the test were used to compute the
general symptom index (GSI), which is an indicator of the overall
psychological distress (Derogatis & Cleary, 1977). A value 1 in
SCL-GSI is suggestive of psychopathology (1.00–1.49, mild; 1.50–
1.99, moderate; 2.00, severe) (Derogatis & Cleary, 1977). The
various subscales of SCL were not considered for the purposes of
the present study.
The Binge Eating Scale (BES) (Gormally, Block, Daston, & Rardin,
1982) was used to measure the severity of binge eating. It
examines both behavioral signs (eating large amounts of food) and
feeling or cognition during a binge episode (loss of control, guilt,
fear of being unable to stop eating) in 16 items. Scores 27
conventionally serve as a cutoff value for identifying the presence
of severe binge eating and16 as a cutoff value formild or no binge
eating (Greeno, Marcus, & Wing, 1995).
Weight and height
Weight was measured on a medical-balance and height by a
stadiometer in patients with underwear and no shoes. Weight
change was examined from baseline to 12 months.
Statistical analyses
All weight data (in kg) were transformed into BMI units to
improve comparison between genders. A first descriptive analysis
was used to obtain a qualitative evaluation of clinical data,
response to questionnaires and patients’ outcomes. Changes in
clinical parameters at 12 months were tested for significance by
means of parametric and non-parametric tests for paired data, and
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their magnitude (Cohen, 1977; Kazis, Anderson, & Meenan, 1989).
Differences between completers and drop-outs were carried out
using t-test for independent samples.
A 2  2 ANOVA was performed to compare pre- vs. post-
treatment values (within group factor) and females vs. males
(between group factor). Pearson’s correlationwas used to show the
correlations between relevant variables.
Multiple regression analysis was used to test the association
between change in BMI and changes in SCL-GSI (or BES) at 12-
month follow-up in two separate models. DSCL-GSI was the
dependent variable in Model 1, where change in BMI was the
independent variable. This model was adjusted for gender, initial
BMI, age and center variability, coded as dummy variable to
identify the different treatment centers. In a second regression
analysis, the Model 1 was further adjusted for basal and 12-month
changes in BES.DBES was the dependent variable in Model 2, with
changes in BMI as the independent variable. Also this model was
adjusted for gender, initial BMI, age and center variability, and
further adjusted for basal and 12-month changes in SCL-GSI in a
second regression analysis.
The Variance Inflation Factor was calculated to assess correla-
tion between predictor variables and to exclude multicolinearity.
Data are reported as mean  standard deviation (SD) or
percentage. All analyses were performed using SPSS for Windows,
Version 15.0.
Results
Baseline characteristics
The characteristics of the whole QUOVADIS sample at baseline
have been described in detail in previous reports (Dalle Grave et al.,
2004; Melchionda et al., 2003).Table 1
Baseline data of patients included in the analysis. Data are reported as means (SD) or
Females (N=394) Males
Demographic variables
Age (years) 46.2 (10.8) 47.1 (1
Body Mass Index (kg/m2) 37.3 (5.6) 37.2 (6
SCL-90 Global Severity Index 0.82 (0.60) 0.54 (0
Normal (<1.00)(%) 68.3 84.9
Mild distress (1.00-1.49)(%) 16.2 9.4
Moderate distress (1.50-1.99)(%) 9.1 5.7
Severe distress (2.00)(%) 6.3 0
Binge Eating Scale 15.0 (9.6) 10.0 (7
Score>16 (%) 37.3 18.9
Score>26 (%) 15.2 3.8
SCL-90=Symptom CheckList-90.
a ANOVA or Chi-square test.
Table 2
BodyMass Index and psychosocialmeasures at baseline and at the 12-month follow-up, a
as well as effect sizes, are also reported.
Gender Baseline 12-Month
Body Mass Index F 37.3 (5.6) 34.4 (5.9)
M 37.2 (6.9) 33.8 (6.2)
SCL-GSI F 0.82 (0.60) 0.71 (0.59)
M 0.54 (0.41) 0.46 (0.43)
Binge Eating Scale F 15.0 (9.6) 11.2 (8.6)
M 10.0 (7.5) 8.1 (6.9)
Note. F = females (N=394); M=males (N=106); SCL-GSI = Symptom CheckList-90 Globa
* p<0.001.The present study sample comprises 500 patients (394 females
and 106 males) who completed the 1-year follow-up among the
1530 Caucasian patients enrolled by the 18 centers where a
control was programmed (Table 1). The study was characterized
by a high drop-out rate, due both to drop-out of centers (seven
centers did not participate in the 12 months follow-up) and to
drop-out within centers. The completers differed from the drop-
outs in a few features. They were nearly 3-year younger (M = 43.7
years, SD = 11.0 in completers vs. M = 46.4 years, SD = 10.8 in
drop-outs; t(1, 1528) = 4.47, p < 0.01), had a higher BES score
(M = 15.3, SD = 9.4 vs. M = 13.9, SD = 9.4; t(1, 1509) = 2.73,
p < 0.05) and a higher BMI (M = 38.2 kg/m2, SD = 6.4 vs.
M = 37.3, SD = 5.9; t(1, 1517) = 2.57,p < 0.05),without differences
in SCL-GSI.
Within the population available at follow-up, females had
significantly highermean BES and SCL-GSI scores thanmales, and a
higher prevalence of BES and SCL-GSI scores over the tentative cut-
offs of psychopathology.
12-Month changes
The mean percentage weight loss was similar in males (9.0%,
SD = 7.7) and females (7.6%, SD = 8.5, t(1, 490) = 1.45; p = ns), and
67.9% of males and 59.9% of females achieved a weight loss larger
than 5% (x2(1, 490) = 2.35, p = 0.126). There was no significant
group effect of BMI (Table 2).
For BES, the main effects of Time and Group were significant.
This indicated that, after 12 months, the score of BES was
significantly reduced in both groups, but females maintained a
significantly higher BES score thanmales both at baseline and after
12 months. The BES score showed a significant Time  Group
interaction, indicating that females had a larger BES improvement
(M = 3.7, SD = 7.9) than males (M = 2.0, SD = 5.9, t(1, 490) = 2.46;
p = 0.015) (Table 2).as % of cases.
(N=106) F (df) x2 (df) p-Valuea
0.8) 0.58 (1, 498) 0.445
.9) 0.02 (1, 498) 0.895
.41) 5.56 (1, 498) <0.001
13.76 (3) 0.003
.5) 23.72 (1, 498) <0.001
12.77 (1) <0.001
0.82 (1) 0.002
ccording to gender. Data are expressed asmean (SD). ANOVA for repeatedmeasures,
Effect size (Cohen’s D) ANOVA for repeated measures F(1, 490)
Time Group GroupTime
0.66 295.76* 0.38 2.32
0.70
0.25 17.07* 20.92* 0.56
0.21
0.43 48.06* 20.80* 4.37*
0.32
l Severity Index.
Table 3
Pearson’s correlations between the anthropometric and clinical variables and
psychological measures.
Age BMI BES SCL-GSI DBMI DBES
Age –
BMI 0.03 –
BES 0.01 0.11* –
SCL-GSI 0.09 0.08 0.52** –
DBMI 0.15** 0.26** 0.07 0.08 –
DBES 0.10* 0.01 0.53** 0.23** 0.15** –
DSCL-GSI 0.05 0.05 0.08 0.38** 0.12** 0.34**
* p<0.05.
** p<0.01.
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significant. This indicated that at follow-up the score of SCL-GSI
was significantly reduced in both groups, but femalesmaintained a
significantly higher SCL-GSI score than males both at baseline and
after 12 months. Contrary to BES, there was no Time  Group
interaction (Table 2).
Finally, the patients who achieved a weight loss 5% (61.8% of
total sample) showed a larger reduction in SCL-GSI score (M = 0.14,
SD = 0.44) and BES score (M = 4.2, SD = 7.8) compared with
subjects who did not get this weight loss outcome (SCL-GSI:
M = 0.04, SD = 0.41; t(1, 490) = 2.40, p = 0.017; BES: M = 1.8,
SD = 7.0; t(1, 490) = 3.44, p = 0.001, respectively).
In general, correlations were demonstrated between clinical
and anthropometric variables and psychological measures at
baseline and their changes as the effect of the weight loss
intervention (Table 3).
Association of psychological distress and binge eating changes with
clinical characteristics
Linear regression analysis on thewhole sample showed that the
reduced SCL-GSI score was significantly associated with BMI
changes, which accounted for 17% of the variance of changes in
psychological distress, after adjustment for gender, initial BMI, age
and center variability. Similarly, the reduced BES score was
significantly associated with reduced BMI, accounting for 20% of
the variance of changes in binge eating (Table 4). Similar results
were obtained when females and males were analyzed separately
(not reported in details), and, in both groups, the larger the weightTable 4
Predictors of changes in the Symptom CheckList-90 Global Severity Index (DSCL-
GSI) and the Binge Eating Scale (DBES), derived from linear regression analysis. All
data were adjusted for gender, initial BMI and center variability.
Model 1: Dependent variable,
DSCL-GSIa
Parameter
b SE b T p
BMI changes 0.13 0.01 2.85 0.005
Age 0.00 0.00 0.55 0.584
BMI 0.07 0.00 1.56 0.118
Gender 0.04 0.05 0.87 0.384
Center variability 0.08 0.00 1.72 0.085
Model 2: Dependent variable,
DBESb
Parameter
b SE b T p
BMI changes 0.15 0.11 3.21 0.001
Age 0.07 0.03 1.60 0.109
BMI 0.03 0.06 0.58 0.559
Gender 0.10 0.84 2.26 0.024
Center variability 0.00 0.05 0.20 0.842
a Regression model: F(5, 481) =3.02, p=0.011. The inclusion of BES at baseline and
DBES as confounders did not change the results.
b Regression model: F(5, 473) =3.91, p=0.002. The inclusion of SCL-GSI at baseline
and DSCL-GSI as confounders did not change the results.loss, the better the improvement in psychological variables. Also
the inclusion of other psychopathological variables in the
regression models (BES and SCL-GSI scores) did not change the
significance.
In all models the Variance Inflation Factor was <2, indicating
the absence of multicolinearity.
Discussion
The principal finding of the study is that weight loss is
associated with reduced psychological distress and binge eating at
12-month follow-up in the ‘‘real world’’ of patients with obesity
seeking treatment at medical centers. The beneficial effects were
not related to any specific treatment for their psychological
distress and binge eating at the time of their first visit.
At baseline, BMI and age were not different between males and
females, but females, had higher levels of psychological distress
and binge eating. In our sample about 30% of obese females and
15% of obese males seeking treatment reported psychological
distress and binge eating. These figures are similar to those
observed in previous studies based on self-reported questionnaires
(de Zwaan, 2001; Spitzer et al., 1991, 1993).
At 12-month follow-up, the moderate percent weight loss (9%
in males and 7.6% in females) was expected to reduce the severity
of obesity-associated risk factors (i.e., hypertension, high plasma
triglycerides, low plasma HDL-cholesterol, high plasma fasting
glucose) (National Institutes of Health, 1998), and produced a
significant improvement in both psychological distress and binge
eating. The average effectwas larger for binge eating, with an effect
size of 0.43 in females and 0.32 in males, classified as medium
(Kazis et al., 1989), compared to small for psychological distress
(0.25 and 0.21, respectively).
Linear regression analysis found that the amount of weight loss
was positively associated with improved psychological distress
and binge eating in patients who remained in follow-up.
Unfortunately, the study was only aimed at evaluating the
association between variables and we cannot make any inference
on causality between changes in body weight and changes in
psychological factors.
Our findings have clinical implications. Clinicians and health
care providers should be reassured that dieting and moderate
weight loss is not associated with negative emotional conse-
quences, but with a significant improvement of psychological
distress and binge eating in participants compliant to follow-up.
The study has some weaknesses. First, binge eating and
psychological distress have been evaluated with self-reported
questionnaires, instruments that tend to overestimate the preva-
lence of psychopathology (Fairburn & Beglin, 1994). Secondly, only
33% of the sample was available at follow-up, limiting the external
validity of our findings. At baseline, completers differed from drop-
outs only in a few clinical and psychological variables tested at post
hoc analysis, and no inference can be made regarding the total
sample of treatment-seeking obese people. In particular, we do not
know whether the planned weight loss program had any negative
effect on the psychological status and binge eating of the
participants who dropped out. The high attrition rate in our
sample underlines the difficulties of any long-term evaluation of
outcomes in the area of the management of obesity in the real
world. Thirdly, our study was not designed to evaluate whether
improved binge eating and psychological distress are the result of
other unspecific factors not assessed in the present study (e.g., the
quality of the therapeutic relationship, or simply attending a
medical center over the course of 12months and being cared for by
therapists). We controlled our results for center variability, but the
large heterogeneity of treatment procedures between centers and
their sequential use during the 1-year follow-up made a per
R. Dalle Grave et al. / Appetite 54 (2010) 269–273 273treatment analysis impossible. This issue can only be assessed by
ad hoc randomized controlled trials. Fourthly, not all measures
were obtained in fasting participants and small changes in body
weight might have been missed.
Future studies should investigate the mechanism(s) through
which weight loss treatment improves binge eating and psycho-
logical distress and whether the psychological benefits will be
maintained in the participantswho regainweight, a common long-
term outcome of obesity treatment (Garner & Wooley, 1991). At
present, the observation that adding cognitive procedures to
dietetic treatments is associated with less relapse (Stahre &
Hallstrom, 2005; Stahre, Tarnell, Hakanson, & Hallstrom, 2007;
Werrij et al., 2008, 2009) should encourage the adoption of this
combined treatment to maintain the improvement of binge eating
and psychological distress associated with weight loss.
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